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Abstract of JP20001 92028 

PROBLEM TO BE SOLVED: To enable a high luminescent efficiency to be realized by forming an 
organic luminescent layer containing a specific aromatic hydrocarbon compound. SOLUTION: The 
organic luminescent layer is formed from a composition prepared by compounding 100 pts.wt. aromatic 
hydrocarbon compound represented by formula II (e.g. a compound represented by formula I) with 0.1- 
20 pts.wt. rebonding-site-forming substance (e.g. a styrylamine compound) having a fluorescent 
quantum yield of 0.3-1 .0. The electroluminescent element comprises a pair of electrodes and the 
organic luminescent layer interposed between the electrodes. The aromatic hydrocarbon compound is 
prepared by converting a halide represented by formula II into a Grignard reagent and coupling the 
agent to a dibromo compound represented by formula IV. In the formulas, AM and Ar2 are each 
arylene or a 4-30C hetrocycle containing O, N, S, or Si; Ar3 and Ar4 are each aryl or a 4-30C 
hetrocycle containing O, N, S, or Si; R is a bonding site to form a ring together with Ar2 or Ar3; n is 0-2; 
and m is 0 or 1 . 



Data supplied from the esp@cenet database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP2000192028&F=0 



2007/10/05 



(19)B*S4ftt/T (J P) (12)£* HBWof (A) (ll)!l#WaiSi>BB#^ 

#BS2000-192028 

(P2 0 0 0- 1 9 2 0 2 8A) 
(43)&MB ¥/&12*£ 7 £11 0(2000.7.1 1) 



(51) Int. CI. 7 






F I 


(##) 


C09K 11/06 


645 




C09K 11/06 


645 3K007 




610 






610 4C037 




635 






635 4C062 




660 






660 4C072 


C07D307/80 






C07D307/80 


4H006 






UrilEfjl 


m#m<D&7 ol (^i8H) mmmizifc< 


(21)ttHB## 


i^ipiO- 370480 






000183646 












(22)UdSS 


^^10^12^ 25 B (1998. 12 


. 25) 














&m lEfti 










T^mtt^fflrfT±mi280Sitfe 








(12) 












"F^Mtt^rW rtf ±*l 280#* 








(72) mnm 




















<72)369I# 


mm mm 










^*»tty»m±Ai28o#* 








(74)ftSA 


100081765 




















mmn\zm< 



(54) #S«Kfl:**il:^W43j;tf*n*fflufcW«xu* Hn;ps*yt>x*f 



(57) [S»] 

[Ml] f|xi/i7hnf = ^7t>x*fffl« 

R 

A r J (A r ' )-s — EA r 1 9- 



Ar* 

+ , Ar' . Ar 1 B7U-l/>I*fct41Mfl, 
Ar* , Ar* tt7 U-;V*£fctt«*3RT?*0 . Rtt 
Ar ! £fc«Ar 3 £5MSSSfl'LT*§^b8ft£»J*-r 



Tfi-S5£ CD. 

R 



-(A r 1 -)-= ly, A r 3 ( 1 



Ar 1 



( 2 ) 



2000-192028 



1 



te-«sc en Tasn«.*#»iKft Hbi] 

R R 

Ar 3 J (Ar ! ^Ar'H-{Ar^-- 




A r 



(1) 



Ar 1 



A r 4 



CSC*. Ar' UitfAr' tt. £W 
n*»***-r*K*lfc4~3 0<0**a|-C*t), Ar 1 

*R4~3 0©«*iRT*t>T. Ar 1 tAr' 
i^bTSU[;^LTl&MLT^Tfc<t<, R 
«, Ar' SfcttAr' M^tlfr t^^tfC? Z>$Sti 

JUR*fctt6Jl»£JBl5fcU nttO~2©SE«» mteO 
*fc«lT&*. ] 

•jt, 1 tcEiic©-^ ci] r-^$n-5^#^ 

[«#Ji3] W#JH1 fcE*©— «SC CI) T«£tt 
1tTfc5ft*iB2 tcEffc©#*»Xl^ ha^3*yt> 30 

[«**4] i »cE*©-«3* CD -e^^ti 

* tt$B 2 * ft tt 3 KK*©#«X U- * h n ^ 5 * v -fe 

[»**6] WB£1M> «#JR*0. 

3~i. 0<o»*«rinr»*»*fli5fcE*©*«xi/ 40 

[0 0 0 1] 

[^©JR-rsfcffi^i?] *fgHJ!«. *rS&3f**Kfl: 



[0 0 0 2] 

[ft*©s«] w»x*«iiifttiEL}iim e 

[0 0 0 3] Sffi^lfflfbStlTl/^xlx^ hp;|/5^-y 
;i©#1RS!xU£7 hnjR^7t>x^flt & 

fc*6. ffi»mJE*l O^hgSSTttTStSCi; 

^\ ifiWi:l^$nTi)5. fciAfi. C. w. 
Tang and S. A. Van Slyke Ap 
pi. Phys. Lett. , vol. 5 1, pp. 9 
1 3-9 1 5 (1987) #MBS 63-26462 
9.^«fC*5^T. *ffit»8SEL5g^CD«^i, SWI 
I/iE3iaAI/13tI/fBiI©ffliI-!?$5l)© 

£9. S»*J:<jE?L*«3tlBl'?caA-rs:ii:3j«T** 
J^SC&^tlT^-S.. ^©.fc^&^rtSELSf^ir^^T 

[0 0 0 4] CKOi-SlcWJiflljSKJRjjt-r* 
H "5 S6C. iB$M::43V>Ttt. HMMMBft 

n s ©iSBSb^jE© * e &«tttEfteffiu>i A lt v» 



( 3 ) 



2000-192028 



f 4- 1 7 8 4 8 8^*. |SI6 - 2 2 8 5 4 4-^^ 
fg, |5|6-228545 ^&$g, [h]6-228546^- 
IWJ6-228547 n^m. 1^16-228548 
Wkm, 1^6-2 2 8 5 4 9 ^Sfe ±tXH 8-311 

[0 0 0 5] 

ffl E L SIT £ Z. £ * 1 W £~T » t> ©T" 

R 

A r 3 J (A r 2 7-s — EA r ' 9- 




[0 0 0 6] 

(i) Tie-asa: cn T*sn**#*«fl:**{b£ 



10 ft. 



[0 0 0 7] 
[ft 2] 



-(Ar 




A r 



A r 4 



A r 4 



[0 0 0 8] CaS*. Ar' ^tfAr' «, 
K«£**#LT<AT ! kJ;t^?fi«6~2 0<DT>J-k 

fffo^f n^*fr#-r*«*«fc4 - 3 0 ©«*sit 

*0. Ar' te&ZfAT' it, «-*3fii:C««***L 
TViTt)«fcHK**6~2 OCDTU-JPa, 3:/ite&Si 

?r^*f-5^*gC4~3 OCDtt^ST^oT, Ar 1 i 
Ar' ^Ii£^LTStM:^LT«5MtT^ 
Tfcck<. Rtt. Ar ! gtfcfctAr' OUfn^tSS 

»£K:J;0 5ft3R*&tt6aj**»j5fcU nte0~2© 
fift. mliOSfdilTM, ] 

(2) ^«c<fc«>-»©««WHcJ*»*nfc#«S83tJi 

Msa-&5£ cn T*^n^^#^Mft**ft-&ft^^ 

(3) MIB-*5£ CD -l?aiSn*3fSi)!lfcflS**fls£- 

ft*. itLT^Mi^tstrft*. MSB (2) 

(4) iwiE-«5£ cn Tasn*3Sf#»sittYb**fl:^ 
ft*. ^as^JucAws-BrTtt*, msb (2) 

(3) K1E*©#«xUi? hn*S*5»t>X*?. 

(5) tISMil:, S&KWBr^iM NJgfiKftKS# 
#3-&T&£. MSB (2) ~ (4) ©liTn^CIBttCO 

(6) Bte^th-f Ulrtftf «>, m^iR^O. 3-1. 
0<BS3t*JtT»*. MSB (2) K8S«©ff«XU*h 

(7) ph^+m hffi?fi£ftff#. xf-u^ys >mt& 



20 ft. +t?uF>M#f. )u7u>mm&. 

«fc *>* if 5 >rsiw*:<o»*» e. sk $ < 1 1> 

l^Oft^-ftT?**. MSB (5) S&te (6) iCSBSS© 
[0 0 0 9] 

a, MSB-ass* cn -e*sn*3jf#««ft**ft^ft 
*lt. -flssc cn tssnsftSM* 

*ffc^ftK:*l»T, Ar' &<fctfAr ! tftStoTlft** 
6 — 2 0O7U-U>StLtli 7irl/>I, ^-7 

t. 5«is ; p'bu<»aft*s : Po«r» , rn*»***rr*K 

*|[4~3 0©a$»tLTH 7^>. ^7i>, 
tfD-;k 2-tHP*yt!D-Jk ^>!/7 7>. -f 
V^>!/77>, l-^>7ft7i>. 2-^>V/^ 
t7iX -f >K-Jk -TV-f/Hk OH'J? 
>, ts)VJ^/—)V. 2 -fc Hn*->fcf5>. 2-hHn 
+ v^d^>. l-tHn + ->-2-'<> , /tf7>, * 

u->^>. 4-kHn+mt:5>', tru 

40 U >, -fV*7U>. 4 - t h'D*y+7 U v>, 7i 

^</-;k tf7'/-;k ^> i /-f 5^/- ;k i-kF 

D + HS^'Z-Jk 1, 8-^-77 c U> J >. k^v 
>. t'JSyX tf'J^^>. ^^U-'J >+7- , /'J 
>, WJ>. hfj-U >. ^-'J S?>, 

5 i^>. 1, 10-7it>XDiJ>, f7>Xl/>, 
7i;Wf>, 7i;+ty>, 7i7f7y>, 7 

50 7 "<>-tr>fc .iia^tf sns. 



( 4 ) 

5 

[0 0 10] iBjiCCDAr 3 iJJctfAr' &mt>T 

fT-fc, 7ir;n, ^7^;us« -y-y^vym. 

[0 0 1 1 ] f LT, uh^Ar 1 ~A r' ^WbTti 10 
Tti^SiLTtt, K^iC 1 ~ 6 
MSl~6©7A3*yI, ^S5~18C0TU- 
Jk^->«, g?S!§l&5~ 1 6©7U-JHtli*nfc 
757S, -hnl, y7/S, ^^»l~6CDXX-r- 

;y», An^^^^^frab-g.. zinej^iSiiSc l ~6© 



#Bfl2 000-192028 
6 

7;WHtlTH y^;^ x^Jl^, ^ntf;p 
s. -fy/ntrjps. -rv:/^;ps. sec 

-y^a, t e r t - -7?-)im. &m^>?-)\<&, & 

-f.V7"D 7"b^yS, -fV^h^v 
sec-7h + yl, tert-7h*y»- §1 

[0 0 12] Sfc. Ar' tAr' ^Sl^tC&S-gr LtS 
£fcteR£$S^g|Sti<i:LT< 

[0 0 13] 

Ms 3] 

-N-CH, - 



-Si=CH- — N — -CH,-CH,- 

r n 

-CH,-C- -N=CH- 

6 o 

_ 0 - -C- -S-CH, - 

II 

o 



-CH.-CH, — CH 2 — 

[0014] [ifasc+roRta. «**i~4ot;^ 

7irM, 0?*^cl~4CD7Jy+Jl/*^S^* 



-CH, — CH=CH- 

[0 0 15] 
[ft 4] 



( 5 ) 



#M2 000-192028 




to 







.Me 



Mc. 







[0 0 2 0] 



A r 




Ar ( 

[0 0 2 3] C^ + ODAr' . Ar' . A r 4 , R*5,fc 
tXmtt. Sijfe— f&jS [1] K&ttSAr 1 , Ar 1 , A 



B r 




[0 0 2 1] *UT, MB-»5!C CD 



TBHBSC C2] 
[0 0 2 2] 
[fcl 0] 



B r 



a [3] 

[0 0 2 4] 
[{til] 



[2] 



C3] 



[0 0 2 5] KfOAr 1 . ntt. fHB— «SC Cl] 



50 



[0 0 2 6] (SMS/KKII/IIA 
©liMS/IE?LaAJI/f87£ll/EIM 

®»«/ E?ia a i /Bits /tf a as / mm 



( 9 ) 

15 

®I^M/IE?L&AB/IE?l»itJI/?e*B/i|^&AJ! 
~ 1 0 0a*96'C?*-5'bO*Witt?**. 10 

[0027] -5" lt, -<DmmELm?it. m.yt'&nm 

t^SSTSif), -eoMTtftt^UTtt. 4 0 0-7 0 
0 nm©W«®*5©?t©&ifi3s#5 0 %£Un?T*-5 *> 
©#SSL<, SSWi^fiiffl^iOi'fftL 

it. #u-y-;u7*>»e«tiio«^*tf en*. 

[0 0 2 8] ±fE<£fi§fi<hL-n;i. tt^HBii:© 

<fi6n*. £©<fc5&«ffi$jK©*te0>J<£:LTfci:, Au 
%f<D&m. Cul, I TO, Sn02. ZnOWl 

5S5fl**U 0 -5 a»ttS#LTU 

JPtt. mcfcii^ItlOnm-Um, *f*b< 
til 0~2 0 0 nm©*eH"C*^£*i-5. 
[0 0 2 9] LT, **WO*«EL* : foa36«4: 
LTtt. &T©*«S#-&#'3>b©JWffjrr**. 40 

©*&i£«8f|g ; SALfcS* («^<hiE?L) £S^©#T- 

fcfc'b. IE?L<75aA$tl-^-r^i:«^<oaA$tl^-rS 



!f#F*3 2000-192028 
16 

«an*##««fb**fl:£*jtt. ±fB©3-^©&#£ 

[0 0 3 0] £©#*EL*^©583tB©*lJ£# 
T?*«. £©Fftt^+f< hJBJ&lfcRK, SI*^aA§ 

©¥33U£ffl©*§£r<fc9fc. «^tiE?L«t*«4'Wt'^^ 
■ © + *#iST?«tt^*-&T, «JtJifciSW-*3e3fc»« 

[0 0 3 1] Iffli^&lW^, *^BJ©#^EL^ 

LTH, *©S3tS^JK^aiiSt»fc©a*#*L<, li 
tC-5-©fitrt*0. 3~1. 0T&£fc©J&*i(?ig-T?&£. z. 

**^tt2tt«±©fi^«»j*«3j6ff5n4. £©3 

» 1 ~ 5 0 07M^Si^S5^«7^3*->it^ 
© # U 7 ' J - k > fcf n U > & if 6 *i * . 

[0 0 3 2] Hgric*RB. 56 

TtJf !c:mt£fg LTSiR-TS Itfel t*ta 

U>^>. 7 5 / ily U Jl-7 U - U >ilft & f$ 

+y-i7U h v»»4^tu >mm 

tt. yy7y^fJHf7>i#Mt*^fti.I^ 
[0 0 3 3] *LT, h»B6«flOlH6 

-c****. Maa***«Yb**ft^* 1 0 

OSSSBICMLT, 0. 1~2 0mSgB©&fflft©fI£ 

ifeA^T, iraEL*^ tcfe*t*« 

tt, £©i3^#J££> waB***Kfl:*3(ift^« 1 0 0 
«»gEtc*tLT. 0. 5~2 omfiSBi-rs©*W*L 
<. ^etc<(f*b<ttci©M*l. o~iosagEi-r 



( 10 ) 



17 

[oo3 4] z.<nmmELm?e>&m%ytm 

TaE©-*3:5£ (4) TSStiSflsi 

[0 0 3 5] 

Uh l 2 ] 



Hfcl 4] 




2000-192028 



16) 



C4] 



10 



[0 0 3 6] 
[0 0 3 7] 
Utl 3] 

r 



C±E*f. XttTB-jRSC (5] 




[5] 



[0 0 3 8] (±fEiC4 3 , nH2~5 0tiS!^t) T 
£3tt«£&3%U Y^TfE-ASiS [6] 
[0 0 3 9] 



[0 0 4 0] T"^£ttS»£ST<, £©-«5£ [4] T 

[0 0 4 1] 
Wbl 5] 



20 



Me 




-CK>* 




c b-om5 :> 



[0 0 4 2] 
Ms 1 6 ] 



( 

19 




[0 0 4 3] ZLnZikftWO'p-Zte, mzp-{7*-5> 

8H59-19439 3^*fcW^$tlT^-S'ft'&*S 

XHJ— • • ->>-fc^ 7^-^X(1971) 
6 2 8~6 3 7H*3j;y:6 4 OICJIJ^^nTHS. 
[0 0 4 4] miE*W--Mt:*-*W'f PfllftHiUT 
tt, MXtt. #MHg6 3 - 2 9 5 6 9 5^il:Hi$ 

[0 0 4 5] WKX^UJP^>tf>^-fb-&^li:b 
Tte, WAkf, BfcNmffSfSO 3 1 9 8 8 l^jfflS^BJc 
W»fiF«0 3 7 3 5 8 2^W«*»i:W**tlT^St>© 
£/Ht>-5;i *l/T, fifif 2 - 2 5 2 7 9 
3^ii?St'P^$tlT^-5.->*X^iJ )\,\Zy*J>*im& 

A\ HWN*MMS0 3 8 7 7 1 5#W««lcM**nTC» 

[0046] $e>tc, ±3SLfcm7tiie^j, 
mmswiz. mx-it 1 2 -^n^u / > < j. a pp 

l.Phys.J27«, L713 ( 1 9 8 8¥) ) , 
1, 4 -^71^- 1 , 3-~7*zfX.>. 1, 1, 
4, 4-rh77i^-l, 3 -y^S?X> («_hA 



11 ) HM2 000-192028 

20 

ppl. Phys. Lett.J56f, L 7 9 9 (1 
9 9 0¥) ) , t7^M5Hfjf# (*#P!¥2-3 0 
5 8 8 6 ^'£M) . t U U <*$I1U^ 2-189 

216791 s 3 8 mfcmmw¥m%m 

. TJl^v^isf^i* («rHB¥ 2-220393 
^4i«> . tf5>>>J >mmm (#W2-2 2 0 3 9 4 
W&m . v^n^>^5?x>«i)Ht: (#W¥2-2 8 
10 9 6 7 5^ii$8) . tPDlfD-Mlft: (il¥2- 
2 9 6 8 9 \Wj*m > ^f'J*75>Rl# (App 
1. Phys. Lett.j56t, L 7 9 9 (1 9 9 

om . fYU y&it-B;® - i9i 6 9 4t 

£t#g) > i^tfFMWO 9 0/1 3 1 4 8 ^ A p p 
1. Phys. Lett..vol58, 18, P198 

2 (1991) \zmvti<tix^&ii5i3iM»¥{t&mm 

[0 0 4 7] **WT?tt«HC«*JiO*f»iL-T. 

i-^^fj^ >mt%® (mmm&o 3 8 8 7 6 8 

20 ^W««^»«rBg3p3_ 2 3 1 9 7 0^4i*KHjS<Ot> 
CO) ^fflV^Ctj&W^L^. A#«tLTH 4, 
4' -t*X (2, 2 -v>- t -^^^xXJUfxJl/) 
tf7iZjK , 4, 4' -fc'X (2, 
x;U) t'7i-Af, *itft«6CR*#S#tf4i 

[0 0 4 8] g;S:, #H¥ 5-258862 *t&$fi^K 

ISsS (R s -Q) , -A 1 -O-L 
CSC*, Ltt7i-«»mt*SSR*gf6~2 
4fflCDJ*ft:*J|nr*?>, 0-L«7i/7-hSfi?T- 
30 afeO, QfctgtSI8 >J / 7— MBft^fcwU Rs 
B7JI'5r5AlfClj|8- + y U J VWSrttf 
2 DiB^T* 5 Cltf 

tlfc8- + /U7 7-hifiI^t) T-«£tt-2.fc 
^i&'Mgtf 5*1-5. IMfcfflfCte. t'X (2 -*3MI/-8 
W7-7iZJ1/7i75- h) 7 
JUSX^A (III), t'7 (2-/f;|/-8-^yiJ 

y 7— m (i-t7h7-h) t;r-^a (i i 
i) ^auiitf&n*. 

[0 0 4 9] ¥fffl¥-6 - 9 9 5 3^mm\Z 

©^Slft-feSS, vj >*<fc?>iAfcU:iB©*X 

h £ LTffl i/i *IT fe© £ ^ft^Ttfigl^^tf -5 

U-W>#teCD?S7t*t$k *8MC#*L<tt4, 4' -f 
X (2, 2 -y7X"JH:^W t'7x"Jk H— /t> 
Fi:LTIiy7i^75yf^7iJ-l/>, ^Icjff 
* L< HtfJxJfN, N-v^xXJl/TS/ frjK>if 
50 >5r^tf-£di:^T^S. 



21 

[0 0 5 0] efi<0«3t£#5«3fcJi£l,TttWK 

h>*;L-SA£fi'fflLT^£-f±-5fc© (BWHttW 
S9 3 9 0 5 5 1 ^2t$a> . 

TaftSHtt^j^EmsnT^sfe© mmw-3- 2 3 

0 5 8 4*£4R) . 

[0 0 5 1] <3>Xg^©fSftJiatfBit$nT^S ! 6>© 
(#I¥ 2-220390 *fii*:&,ktf#BJ¥ ; 2-21 
6 7 9 0 . 

*5fT?*J*3nfc*>© C^i¥4 - 5 1 4 9 1 . 



( 12 ) &m2 000-192028 

22 

©HQftytW (&3£fcr— ? 3 8 0~4 8 0 nm) 
383fc# (4 8 0~5 8 0 nm) ttMS*. 
fitt3tt*«**a*fc«J*«!>t>0 «*91¥6 - 2 0 7 1 

7 0 *ta«) . 

[0 0 5 2] <B*ft«Jt»««We«*e***#U, ft 

ste®*****-*-***©*)© mmw-7 - 1421 

6 9 o 

^tie.©*T«, ±S2©©«fig© : fo©^#(Cfi : S 

[0 0 5 3] 
[ftl7] 




[0 0 5 4] ±B»»*fflt»T383tJi*»d6T 
4*ttiLTtt. «Af*3R#ft, Xtf>n-hji, LB 

lilt **ttlB©»*Mfc*<»*»6a«**l»**tifc 
[0 0 5 5] WHS 5 7 - 5 1 7 8 1 J^WcM* 

^Ttii*»c«i8«j&: < . ««K*i;TiiS:as!i- * c t 

**T£-5*«, it 5 nm~5 wm©eB*Wit^. C 
©fgftBte. ±»Lfc#«© 1 iSfctt 2 itt±* 5» 50 



a©{t^f5^£&3fSftl£«IILf£t>©T-&oTt>.}: 
[0 0 5 6] ^Sfc, IE?L&A • fgftH'v© 

J: Oft«r»«*!iflE"CiE?L*5E3tlBK«ia-r 

K, $ 6 CiE?L©»»flE3J*. 0UA«1 0' ~10 S V 

/cmroSlfEPiP^ftC, 4>jS< £1) 1 0-' 6 cm 1 /V 

»4, Mffi©« : sbv>ttK& : ft-rs'fe©T»n«#icfflis 

[0 0 5 7] £©«fc3ttIE?LttA-(*»Ji©»J*«»4: 



( 

23 

W«F3. 112, 19 7^Bjffl#^#jl) , **iJ-5?7 
(#H4#fF3, 1 8 9, 4 4 7*9I*I*e 
#M) . -f 5 tr*/—)VWm# (4#iiBS 3 7 - 1 6 0 9 6 

fff 3 , 6 1 5, 4 0 2 ■ffBJ&B*:, 3 , 8 2 0, 9 8 

9^mmm, mm 3, 542, 5 4 4^». 

4 5- 5 5 5 H51-10983 ^18, 4#SI 
BH51-93224 ^§ii$ft, 15 5- 1 7 1 0 5 

H 5 6 - 4 1 4 8 ^&m> |s|55-108667*f 
1155-156953 1156-3665 

0iW$ QfcH#WSg3, 1 8 0, 7 2 9fiat, USB 
4, 2 7 8, 7 4 6^9§*B». «rHBH5 5- 8 8 0 6 4 
n'&m. H55-88065 m 4 9 - 1 0 5 5 

3 7 m*m, H55-51086 |Q 5 6 - 8 0 

0 5 1 15 6-8 8 1 4 1 %&*R. ^57-4 

5 5 4 5 ^i^K, ^54- 1 1 2 6 3 7 ^4i$8, H 5 5 

- 7 4 5 4 6 4?£t4R«*flK) . 7ir.|/>y7~>i« 
# UfcBWttff* 3 , 6 1 5, 4 0 4 Jflgffltt, iftiiBB 5 
1-10 10 5 ^§ii*8> H46-3712 H 4 
7 -2 5 3 3 6 *f 4>$8, #BBBg 54-53435 

$8, H54- 1 10536 mkm* 1^54-11992 
5#4i«*»flB) . 7U-*7 5>Ri# (^H^ffF^ 
3, 5 6 7, 4 5 0^^$. H3I3, 1 8 0, 7 0 3 
^HJ«BS, H^3, 2 4 0, 5 9 7 fHHSHS, mm 3, 

6 5 8, 5 2 (mwmm. mm 4, 232, 103^ 
mm. mm 4, 175, 9 6 1*91111*. rum, 01 

2, 3 7 6-StBJijffl#, <f#^Sg4 9 - 3 5 7 0 2 
1^39-27577 *t&$8, 4#NBS 55-1 44250 
PH56-119132 H 5 6 - 2 2 4 

3 7 ^ii$g, S3£4#ffF^ 1 , 110, 518 JfHJMS^ 
#HR) . 7 5/«ift*JU3>Bii»#: (*S4#WSg 3 , 5 

2 6, so mmmm^mm.) . ;mwi# 

(*BWflF)B3. 2 5 7, 2 0 3f Kfflt^CHSOt) 
©) . X9-U)l-7>h^±>mm» (t^MBS 5 6 - 4 6 

2 34#4i**#iH) , y)v*u;>mm& «$mbs5 

4- 1 1 0 8 3 7^«f#i) , fcK5»y>«i# 
<*BH*fM6 3. 7 1 7, 4 6 2*91ffltt. 4*HHB5 4 

- 5 9 1 4 3 ^&$R, H55-52063 IH 5 

5- 5 2 0 6 4 •Stiifg, IH55-46760 1*5 
55-85495 H 5 7 - 1 1 3 5 0 ^ii$8, 
H57-148749 ^$B, 4#Mqz: 2-311591 

#4**<*#ih> . ^jvomrnvf- mnme 1-21 
0363 m&m. mm 6 1 - 2 2 8 4 5 1 n&m. m & 

1 - 1 4 6 4 2 n'&m. 1^161-72255 H 
62-47646 H62-36674 
H62-10652 ^£t#8. H62-3025 5#^ 
$g, H60-93455 *f£>$B. 1160-94462^ 

H60-174749 H 6 0 - 1 7 5 0 
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5 2*»4>««#SS) , ->^tf>fiMMfc (*a*fP«FJB4. 
9 5 0, 9 5 0 -EHHffift) . #U-/7>| («HW¥2- 
2 0 4 9 9 6f4i«) . 7rU>fftlM (#i¥2 

- 2 8 2 2 6 3 , «rM¥ 1 -2 1 1 3 9 9^ 

[0058] iE?LaA • UTttiE©* 

BfiBS 6 3-295696 5 f^ClS© fcCD) . 3? 

(#H<f*fFjS4, 12 7, 4 1 2 9UH». #MBS5 3 

- 2 7 0 3 3 ^fc*, H54-58445 PI 5 
4- 1 4 9 6 3 4 ^§&#g. (154-64299 ^iifg, 
H55-79450 -^^ffi, H 5 5 - 1 4 4 2 5 0 

$8, 15 6 - 1 1 9 1 3 2 16 1 -2 9 5 5 5 

8 WAWl, B6 1 - 9 8 3 5 3 ^ / Jkm, H 6 3 - 2 9 5 

6 9 5#&*^#Bf) , *fl»=87 5>'ft^*#ffl 

[0 0 5 9] *fc*H»flF»5. 0 6 1, 5 6 9^tCfB 

jtfc£4, 4' -HX (N- (1-^-7^) -N-7i 
— ;i/T5y) k'7i-lk SfeHM¥4 -3 0 8 6 8 8 

3^^-A-^hI(:»e*M4, 4' , 4" -h 
UX (N- (3-^^;U7x^JI/) -N-7IZJ1.75 
7) h 'J 7i^75 >^**if5Ci:*STtS. 

-r>*ffc£*©te. pisi, pisicicilft^ 

30 -5„ 

[0 0 6 0] -5-LT, COIEJLaA • «}HI»S^fiJc-r«. 

TtltfiU. i IE?LSA • tti^H i: ItClSil 
tt. #JC$dfS^«£ti*i. Mtt5nm~5(/mT*4. 

*fc> BfIfSlE?LaA • H3l*ittffJll©ft:^«*»6tt* 
40 IE?LaA • iliStlLrctCTJbotti^. 

[0 0 6 1] «^S^OiE?La 
A*fclii?ftASi!itt*lT»2T, 10-" S/c 

t*¥*#IO«fiiLTIt tft7x>t'J^7- 
^<ftlW¥8- 19 3 19 H*4>«tC«2it©*TU-JP7 

>x> h* U T-^OT#mftx> H U 7-f^fflV^C t 

[0062] f^ftAiit< ajtji^om^© 
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fftLXH, 8 - k Ha*->*>' 'J >iftl«oR§# 
> (-181:8 - 'J ;-*sti48 - k Hn+->*; 

1? a Xtt» £ b Tffl ^ « C £ € 5 . 

[0 0 6 3] fLT, t+fy7y-;«#<*tl/T 
tt. T«-«5£ C7] ~ (9) , 

[0 0 6 4] 

lit 1 8 ] 



N-N N-N. 



Ar 



(8] 



C9] 



(14) ($1 2 0 0 0 - 1 9 2 0 2 8 

26 

[0 0 6 5] LbiES*, Ar 1 . Ar 2 , Ar 3 , A 
r 5 , Ar 6 , Ar 9 Ht, #*?tt2:^lll)|*fctt*|«Jft 

&t?T^Tt)J:K Ar' , Ar ! , Ar s WU 

[0 0 6 6] «SC C7] - (9] l:**t-57U 

io -Jim, ^uu-jH, eu— * 

tf ^n^o ^lt> 
i-io ©7*3*'>as*&»4^7y mm&mfzn 

[oo6 7] ^it, un^i^entft^feoaftw 

20 [0 0 6 8] 
[ft 1 9] 




[0 0 6 9] -D€\Z, MffltbTtt, tt*H»©/hS^ 

>"^A TVUS^A/'SNbyjl/S^A* 7 

;U5-^A- iJfDA^4. 1">v^A, *±«&JS& 

[0 0 7 0] 3B3tHA^©fB3tt*ft*A»6*0 

nm~ 1 um. £?*L<te5 0~2 0 0 nmf$5. O 50 



[0 0 7 1] J^T, a3tetfe**±»'. R&ffi/IE?LaAS 
$L< « 10-200 nm©|fcH©BSlJPK:£E-£«J;5tC, 



( 
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*<o***frttttffl-r*ft:£* CEJLS-AB©** 
**) . SH<tr*m&AJi©IN**«*S»£«j6# 
tiORftS*. -ttfc|H3||*m«5 0~4 5 CC. X 
5«10-'~10- ! torr, ItSiO. 0 1-5 0 
nm/». 5 0-3 0 Ot, W5nm~5 

[0 0 7 2j#:fc:, C«DiE7LttAJi±K:»*Ji*»*t 

3t£^«&. zny*v>{f> xtr>=r-hs;. *-rx 

At. -JRWfcjEJLaAlfro^trafilfeftfrttH©*^ 

sgiR-r* Jit 

[0 0 7 3] ^IC, CO*3ttJB±C« J PaAJB*KW- 

[0074] *ur, •«ciftC&iftjiLT*aELS 

f*#5Ct««1?*4. I&ffi 6 tt'ft s n* t> CO 

-|§]©Jfc£5l#-C, -JtbTPMi36»6IBrtl*Tfl5j|-ra 
[0 0 7 5] d©#«ELSR : plCit*«E*Bia]'r*» 

[0 0 7 6] 

[#dtMl] 7^n*>^fx#HaTfc. Xx-^Tir^ 1 
l//20gt, f h7tHn77>50 = U'J'>f-M 
MJ^^Ssf'ttj^*-. O^T. - 7 0t:('*3tiTn -X^ 

^u^-j7ACD^\^-y->?gfK ( i . e^^mm) issu 
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U y hJl/SAtt, ££>ic, p-> ; Xn^e^>-ff>4 5 g 
[0 0 7 7] »6fttSJ6«s*i:aAU wi/x>t~ 

T-ffiSfU, 4-ynti?7i^7tf[/>17gS# 
fc. fit, uC04-7Oty7iZ;i/7tf 1/>1 7 
g&. 2-3-F7i7-JH8g. Wki3g. *3i 

T. Dnf»««ETK4«fWSJ6*1i:fc. WStt&EJfctt* 

<J *yjU*7A^DV h^7 7^-T?SflSL, 2-Xx 
x;|/-3- (4-7D€7irJH ^<>!/77>3gS 

[0 0 7 8] -^afc 7;i/zf>^x»SKT, 

2*5^*1 g<t. fh7kfD77>2 OSUU^hM 
£f&8&ICffc&*. Zft\Z, 2-7iZ^-3- (4-X 
□ t7i;W ^> , /77>2 g&f H5kFn77> 
20 2 0 5 U U y Sttfc»*fcWrFL. SP^MStE 

9, lO-y^ntTV^ty (JkttfcJftttM) lg 
<fc, SM -JZf^)V7)VS. X«7A7W h*7-f KC9h;i/X> 
j§M (7Jt< H U s/^-ttfl ; 1 5SUU v 

Mk /^y"?A^0 7-f F h ij7izWX7^ > 
tttt (*JSML(J«t«) 0. 2g, 6±i;fh7l:HD7 
7 > 1 0 0 3 <) »J v h^SSiSSCtta*, An*l»«T 

[0 0 7 9] fLT, #en&RJS«?fC. _kfBTt#fc^ 
30 U--V-;UWIiSji5TUT. **!HiaETfC4 8«fMSJS 
£©,fc'5fclxT»&nfcKJ6£j«*&» 7K2 0 
0 3 U U y MU*»K:ffi#i&*.. tffWL&i»6*J««lL 
fc. C W^Ute, S6Ci/iJ j3if)l'%5I±iz£Qm&L 
T. IW*0. 4 5g£ttfc„ »5nfcl«ft6*l:^ 
FD-MS£8i5£lxfcifgm. C.HnO, =7 14 
CfcfLT, 7 1 4CDfcf-^j&*#<E>*l, CCOfeCOttTIB-ft 
^« aft & #T* 7?S«Slftft**fl:*«T? 3&5ti*^^ 
7Co 
[0 0 8 0] 
40 [ft 2 0] 




[0081] [*te^j2] 7)v^yi37,^m%~r\z. * 

50 ;i/T-fe^-h- (T;U H U y^tfcSS) 10g5rh5bH 
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P77>5 0 = U U y MUfc»#3-frfc»«£8rFU 

i?> OKSCftfiKttB) 12gSfh7tHO75>20 
5 U U fciMSfcMTLT. 4P#WIEJt; 

[0 0 8 2] t#^>nfcHJSfg**(caAb, ffiHx^-;U 

Mb. a- (P-7*nt7ir;W IWO'^M 10 
tf-b7g§#fe. -e-bT. SftT^SX^A 5gi 
7i/-JI/2 g. *3«ktf:&ft*3 1 l'>2 0 5 U I) v h)l> 
*M©K*«K:tt&*, :m:, ±fBT#7ca- (P- 
7'D : E7iZW X9\n^></-f ^T-fe^— h 7 g£4> 

[0 0 8 3] #6nfcRjtS«SrJK7K+C^Ab, ifift* 

tt*bfc«, n-^U-XA^U-^-TSiHIbfc. ZL 

-fiML. 3- (P-7Dl7irA) -4-7i- 20 
;i^-?U>2. 2g*#L og'K:, ?)V-d>1i7,mM 
T. v^i/^Aj»*lgi, rh7kFD77>20 
3 U U -y H;H£RJS»K:tti£*, UttK. ±|BT#& 3 
- (P-7nt7xrjw - 4 -7ir;^?ij >2 g 
Sfb7kKD77>2 03JU7 h JUfc?g^£-tf-/t!g 

[0 0 8 4] OUT. 7;Urf>#xai*rtT. 4, 4' - 
y7"n€h , 7iZJl / (JKJRftfiSmS) 0. 7gt, SM 
V^l/T^S-^AA-f H7-f h*CD h;Ux>jg?j£ (7 
;H^iJ7ft8: ltJl'SSM) 5 5'JDy Mk /I 30 
7y7Ay7D7^HhU7xZW770ift <JR 
StftfSttS) 0. 2g, *5«ktf^h5k HD77> 1 0 
03'J'J v Wl^KJfcSiCltt&a., iOJIiamTt^ftm 

[0 0 8 5] ^bT. HSftfefijSlK. ±SBT?#fc^ 
U^t-;mi*»TlT. JtjP^S»itTlC4 8I$IKI&£ 
S-frfc. JiOD«fc , 5*cL.T#e.nfcSi6:*js8«*, *2 0 

fco - (Oolite. £Sfc5'iJ;&y»*5Z»K«kDtt«L 




[0 0 9 2] CDlb^i*[l^»bT, 4 0 0t>7* 

£r. *S£0J l fcfe^T#&nfc##»Uftft**ft^*i© 
5 0 t yy'X h P-A/#i b 4, 4 ' - 
C2- (4- (N, N->*7i-;i/73;) 7xX 

;w h*x;w f7ir:jKoiflSttit>yxhD- so 
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FD-MS£»£b&i!gS. CHhO, =5 9 4 

ic*fbT, 5 9 4©e-i7##e>n, ^cofcottTtsft 

[0 0 8 6] 
[ft2 1] 




[0 0 8 7] C**«3] #«EL*^©jS3fctt*«i 
LT)?7XIS (D-^X; 2 5mmX7 5mmXl. 1 
mm) £fflUfc. dCDtf^XS^SLtK, -f >>"}A • 7, 

«. 897 5 0^->^X hD-AWJPSKtSESbTc. 

[0 0 8 8] OUT. £©»g3tt»«&a9:W-fc;tf7XS 
*£. X^l«8i < B *J*$S8fftt«) CAtlT. 1 
0 s tor rlcMffibfc. -€-bT. 
C, «7?n->7^>S3 0 0t>^hD-AC!)fS 

te. 2t>^XhD-A/8>T!&7fc. O^IC. £<Z>IE 
?LaAS<0±tr, TIB 
[0 0 8 9] 



[ft 2 2 ] 




[0 0 9 0] Oft-&^2 0 0t>7'XhD-Afflf$ 
Tj&Jgb. IE?Uti2tg£I5fi£b;t. eKD^<D^«fjSS 
«, 2t>^XFa-i»/^*7fc. OUT, HS£0fl 
ifc*v>Tl§!Sn;fc##*«ft**ft^»£. TIB 

[0 0 9 1] 

[ft 2 3] 




[0 0 9 3] £<=>!::, d©^Jl©±(C. TIB 
[0 0 9 4] 
[ft 2 4] 
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[0095] cdmjx (8-+;u/-;w 

0. 2 0 0 0 t>^X hD-AOS$^tt^il» 

6VO«EEt?e»bfci;^5, ««E««tt, 

1. 1mA/ cm 2 T&D, 1 3 0 c d/m 2 

-*>/WTfeofCo 20 

coo96] chis^j 4 ] ^mm 3 ri^ht, fg^jio 

AT, «IM 2 T»6nfc*f *Kft**ft^«*»^ 

fco uuTf e>nfcfiEL^n^^tfc, 6 vcom 

mA/cm ! T&9, 12 7cd/m ! GDSfifg^T* 
ofco ^LT, 6. 0)l>-*> 

/WT&ofco 

[0 0 9 7] (Wll) ^Jfi«l3^*5^T, 5Sft)f<Z> 30 

AT, TIB 
[0 0 9 8] 
Mb 2 5] 
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[0099] T*an*«*«»tUTa»©*#*iit 

^Tfc, 6 V<£>®JET§E»jLfco d<0*^^45^Ttt, 
1. 2 mA/ cm 2 0 , 44cd/m l 

1. 9JU-*>/WT*ofco 
[0 10 0] Citg£«2] ^««3lC*ViT> 

at, Tia 

[0 10 1] 
[ft 2 6] 




[0 10 2] ■C*atia»3tt*f»i:LT4iftl©*»lfc* 

««flf*ttl. 2 mA/ cm 1 T£ 0 , 7 2 c d/m 2 

3. Uh^//WT^fco 
[0103] 



(51) Int. CI. 7 

C 0 7 D 311/12 
519/00 
H 0 5 B 33/14 
// C 0 7 C 13/54 
13/58 
13/62 



F I 

C 0 7 D 311/12 
519/00 



7-n-h' (##) 
4H 0 4 9 



H 0 5 B 
C 0 7 C 



33/14 
13/54 
13/58 
13/62 



B 



( 18 ) 
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13/70 

C 0 7 D 333/18 
333/54 
C 0 7 F 7/08 



13/70 

C 0 7 D 333/18 
333/54 
C 0 7 F 7/08 



C 



F^7-A(##) 3K007 AB03 AB06 CA01 CA05 DAOO 



DA01 DB03 EBOO FA01 FA03 
4C037 PA06 
4C062 EE07 
4C072 MM08 

4H006 AA01 AA03 AB92 
4H049 VN01 VP01 VQ08 VQ84 VR24 
VU24 VU29 VWOl 



